2-Chloro-5-methoxy-p-benzoquinone [1] reacts with zinc mercaptide [2] to give 2-trifluoromethyl-8-methoxy phenothiazin-7-one (1), which on reduction with sodium dithionite provided 2-trifluoromethyl-8-methoxy phenothiazin-7-ol. Synthesis of various acylated and alkylated derivatives (3 to 6) and their sulphoxides (7 to 8) have been described (Scheme 1).
Trifluoperazine [3, 4] , one of the most important drug in the treatment of mental illness has been used since last two decades. In this note we report the synthesis of 7,8-disubstituted analogue of 2-trifluoromethyl phenothiazines and their oxidation products.
Reduction of bis(4-trifluoromethyl-2-nitrophenyl) disulphide in acetic acid with zinc dust and hydrochloric acid provided 80% of the zinc mercaptide of 4-trifluoromethyl-2-amino benzene thiol. Oxidation of 6-chlorovanillin with chromic acid and H2O2 at -3 °C provided 2-chloro-5-methoxy-p-benzoquinone in quantitative yield.
The reaction between the zinc mercaptide and 2-chloro-5-methoxy-p-benzoquinone, followed by o-acylation and alkylation of the resulting 2-trifluoromethyl, 8-methoxy-phenothiazin-7-ol(2) provided the 7-acyl and alkoxy derivatives (3-6) ( Table I) .
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Experimental
IR spectra were recorded for KBr wafer with a Beckman IR-4 spectrophotometer. Commercial 4-chloro-3-nitrobenzo trifluoride was converted to disulphide by the method described by Kiprianov [5] . The purity of the compounds was tested by tic on silica gel G (Merck) in various non-aqueous solvent systems. All melting points are uncorrected. Concentration and complete solvent removal were always carried out under reduced pressure. Organic solutions were dried with anhydrous sodium sulphate and decolourised with Darco-G 60.
2-Trifluoromethyl-8-methoxy-phenothiazin-7-one (1)
A mixture of 50 g (0.29 mole) of 2-chloro-5-methoxy-p-benzoquinone, 67.4 g (0.15 mole) of 2-amino-4-trifluoromethyl-benzene thiol zinc salt and 2.5 1 of ethanol was heated under reflux for 4 h, allowed to cool and filtered. The orange solid was crystallized from hot benzene to give a quantitative yield of 1.
Recrystallisation from ethanol provided an analytical sample as orange red needles with the same melting point.
2-Trifluoromethyl-7-hydroxy-8-methoxyphenothiazine (2)
A mixture of 10 g (0.032 mole) of 1, 10 g of sodium dithionite, 50 ml of water and 600 ml of acetone was heated under reflux for 80 minutes. The mixture which has turned from red-brown to colourless was allowed to cool and poured into a solution of 35 g of sodium dithionite in 2 1 of water. The resulting yellow solid was extracted with ether, washed with water, dried, extracts concentrated and the residue dried in vacuo at 100 °C and crystallized from toluene to give yellow plates of 2.
Additional purification by vacuum sublimation at 182 °C/0.4 mm pressure provided the analytical sample as shining yellow needles.
2-Trifluoromethyl-7,8-dimethoxy-phenothiazine
(3) To a mixture of 31.3 g (0.1 mole) of 2, 5 g of sodium hydrosulphite, 500 ml of acetone and 110 ml of 10 % potassium hydroxide was added 17.64 g (0.14 mole) of dimethyl sulphate. The reaction mixture was heated at 60 °C for 4 h and the resulting yellow suspension was poured into 2 1 of water and worked up in a maimer identical to that described for 2 gave 3 as yellow solid.
Additional purification of 3 by vacuum sublimation at 170 °C/0.4 mm pressure provided shining white crystalline solid with the same melting characteristics.
2-Trifluoromethyl-7-isopropoxy-8-methoxyphenothiazine (4)
To a mixture of 3.13 g (0.01 mole) of 2, 0.5 g of sodium hydrosulphite and 110 ml of 10% ethanolic potassium hydroxide was added 1.722 g (0.014 mole) of 2-bromopropane. The reaction mixture was heated under reflux for 2 h and the resulting yellow suspension was poured into 2 1 of cold water. The pale yellow solid which separated was filtered and dried in vacuo. Crystallisation from benzene provided 4 as yellow crystals.
Recrystallisation from methanol provided an analytical sample as pale yellow crystals.
2-Trifluoromethyl-7-acetoxy-8-methoxyphenothiazine (5)
Method (a): A mixture of 1.15 g (0.0037 mole) of 1 in acetic anhydride (20 ml) and pyridine (1 ml) was shaken with an excess of Zn dust at room temperature for 15 min and then heated at 100 °C for 3 minutes. The pale yellow solution separated from excess of Zn dust by decantation was poured into ice, when a white solid precipitated which was dissolved in chloroform, the solution washed with saturated aqueous sodium hydrogen carbonate and water and then dried over sodium sulphate. Evaporation of the solvent gave a crystalline residue which after recrystallisation from benzene -light petroleum ether gave 5 as colourless plates.
Method (b): A mixture of 2.91 g (0.0093 mole) of 2, 35 ml of pyridine, 0.2 g of sodium dithionite and 0.93 ml of acetic anhydride was stirred for 2 h at room temperature and worked up in a manner identical to described in method (a) to give colourless plates with the same melting characteristics.
2-Trifluoromethyl-7-benzoyloxy-8-methoxyphenothiazine (6)
To a mixture of 31.3 g (0.1 mole) of 2.5 g of sodium hydrosulphite, 200 ml of ethanol and 110 ml of 10% ethanolic potassium hydroxide was added 19.67 g (0.14 mole) of benzoyl chloride. The reaction mixture was heated at 60 °C for 4 h and worked up in a manner identical to that described for 3 gave 6 as yellow solid.
Repeated crystallisation from benzene-pet-ether (60-80) gave 6 as white needles.
2-Trifluoromethyl-7-acetoxy-8-methoxyphenothiazine-5-oxide (7)
A solution of 4.26 g (0.012 mole) of 2-trifluoromethyl-7-acetoxy-8-methoxyphenothiazine, 100 ml of ethanol and 2.57 g (0.023 mole) of 30 % hydrogen peroxide was heated under reflux for 5 h and concentrated. The residue washed with acetone, crystallized from acetone-etoH to give (7) as white solid.
2-Trifluoromethyl-7.8-dimethoxyphenothiazine-5-oxide (8)
A solution of 2.61 g (0.008 mole) of 2-trifluoromethyl-7,8-dimethoxyphenothiazine, 5.8 ml of 30% hydrogen peroxide, 25 ml of ethanol and 50 ml of acetone was refluxed for 3 h, concentrated, and crystallized from chloroform-ligroin to give 8 as white crystals.
